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Abstract 
This paper aims to demonstrate that the Malthusian fear of overpopulation is not based on sound economic arguments. In order to 
prove this hypothesis, we treat the resource-population relationship from a dynamic perspective. The pessimistic vision about the 
economic future of mankind is based on a methodological error, that is, to analyze the relationship population - resources from a 
static perspective, which takes into account the known volume of reserves and ignores in a large extent the impact of knowledge 
generated by science and entrepreneurship. Therefore, the Malthusian approach is unrealistic and contradicts economic realities 
of the last two centuries. 
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1. Introduction 
The rich literature of last decades tries to convince us that the population growth produces changes with lethal 
effects. The most invoked examples in the support of the previous hypothesis are the inevitable depletion of the 
resources, the reduction of the ozone layer, the acid rains, and, not finally, the global warming. According to the 
popular opinions nowadays the source of all these evils is  the population growth.  
A fifty years ago, when world population was 3 billion people, the famous american biologist P. Ehrlich warned 
of an impending world catastrophe called "population bomb". The population growth seemed to be the cause of all 
evil. "Freedom to breed" (G. Hardin) destroys forests and green areas, overheats the planet, melts glaciers, raises 
ocean levels and produces drought, famine, floods. All this happens because there are "too many people". Many 
analyses of the experts generate the fear of over-exploitation of the natural resources that finally leads to serious 
penuries. It is enough to read the books of P. Ehrlich or Paul and William Paddock to understand the fear of a 
possible humanitarian catastrophe. Many other scientific works (Limits of the growth, realized by the Club of Rome) 
announce the same black future.  
The main idea of such approaches is that, sooner or later, the natural resources will disappear if the rhythm of 
exploitation continues at the current level. The things will get much worse if the world population will continue to 
grow at the present rates. Experts with great influence try to demonstrate that the depletion of the resources will be 
so violent that some countries might disappear until the end of the XXIst century. Fortunately, such hypotheses do 
not have any relationship with the reality and the economic logic.  
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2. Resource and relative prices: a dynamic approach 
In spite of the experts pessimism, there is a barometer that always measures the grade of availability of the 
resources. This instrument is the relative prices system. It synthesizes all the knowledge with regard to the needs of 
the consumption and the volume of the potential offer. When the real prices of the different resources go down, we 
conclude that the offered volume rises in real terms; when the prices rise, we conclude that there is a big pressure of 
the needs on the low volume of the resources. If we take into account such a theorem, we have sufficient reasons to 
say that the volume of the resources to the disposition of the man (reflected in the improving standard of living) it 
has grown and it keeps on growing. If we bear in mind that the world population went on from 3 billion to 7 billion 
between 1960 and 2011 (what means at least a double demand of resources), we can conclude that the situation of 
the world resources has been improved very much in the last half of the century. If the number of consumers is 
double but the tension between demand and offer has gone down (reflected in the fall of the real prices of the 
resources), we have reasons to say that the resources have become more abundant in relative terms and there is no 
sign of its exhaustion.  
We can make such a statement because the price of the resources includes historical trends and expectations for 
its future situation. Thus, a serious approach on the exhaustion of the natural resources in a foreseeable future is 
already reflected in the current prices, becoming, at the same time, an automatic pilot of the consumption for 
limiting the access to use it.  All the testimonies indicate the fact that the resources of our planet are far from 
becoming scarcer. To prove our affirmations, we can analyze the evolution of the prices of the most important 
resources in the world using the information offered by U.S. Geological Survey. During 1960 and 2000 (chosen to 
cover the period in which the world population doubled) the prices of 75 % of the metals and minerals have lowered 
in real terms (dollars 1998). The falls of some prices were spectacular. Aluminum price has fallen down for 50 %, 
the value of the copper has gone down for 50 %, and the price of the lithium has fallen down for 50 %, the value of 
the zinc for 26 %. The price fall of some other minerals has been simply dramatic. The value of the cadmium has 
gone down for 99 %, the price of the vanadium has diminished for 77 % and that of the mercury has lost 86 %. It is 
true that the prices of other metals have grown but the proportion has been from 3 to 1 in favor of the metals and 
minerals that have lost its value. If the prices of the majority of the metals and minerals have gone down, we must 
say that, actually, the expectations on the resources availability must be optimistic.  
There are studies that demonstrate that only between 1970 and 1988, the real price of all the metals and minerals 
diminished for 40 %. But the world producers do not have the interest to affirm that the situation of the world 
resources is improving. They sponsor some of the environmental movements that predict an possible exhaustion of 
the natural resources. All the mass media noise, supported sometimes of studies with scientifically pretensions, 
supports artificially raises in the prices of the raw materials. Against this analysis we can bring as evidence the most 
sensitive price of the raw materials matters that is the oil price. Its significant increase in the last years can constitute 
a strong evidence of those who predict a serious penury of raw materials. But if we analyze carefully the historical 
evolution of the black gold we discover that its price has moved related to political events. To the end of the XIXth 
century, its price was 100$/barrel, a value so expected for the producers of our days, but it fell in the first part of the 
XXth century. The current price is high due to the cartel created by Arabic countries and because the western 
governments began to control the energy markets. But if we take into account the evolution of the world reserves 
there is  no reason to believe in  a possible exhaustion of the oil.  
3. Knowledge and scarcity 
Data of last decades show that the world production of any resources have increased, often dramatically. The 
demographic growth was sustained by a even higher production of natural resources transformed into final goods 
and services. The world economic system has produced a higher volume of resources and a higher per capita 
production. This explains the high prosperity of common man. The economic trends show J. Simon was right when 
defied the mainstream saying that "natural resources and energy are becoming less scarce". His explanations that 
contradicted the assumptions widespread all around the world are based on fact that in our eternal struggle against 
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scarcity we use on a larger scale intelligence and technology. The latter enabled to entrepreneurs to discover new 
reserve of raw materials when researchers said that we have oil for only 25 years. The advanced technique invented 
by the human mind has allowed discovering, in a wild forest of Canada, an oil deposit estimated at 
80,000,000,000,000 dollars. The human mind fights against  a possible exhaustion of "black gold" creating cars 
which use lower  quantities of oil or gasoline or designing cars that use solar energy or hydrogen. Human knowledge 
improved by research and education, grown under freedom of thought, and technological heritage have allowed to 
fight against scarcity. Technology has enabled us to travel a distance of one hundred kilometres with smaller and 
smaller quantities of fuel. In our days, this distance can be covered spending only three litters of oil. Now, we can 
drive more using the same quantity of petroleum. When alarmists talk about the resource depletion, they ignore that 
the current stock of this raw material is not operated 100%. For example, in the early 1990s, only 40% the oil wells 
were emptied due to the limits of technology. An technological advance will allow to increase this proportion in the 
future. Another way to fight against scarcity is recycling. People forget that the world's largest cruise ship fully 
recycle the water during a long trip. Many people overlooks that the technological advances permit us something 
unthinkable some time ago: recycling garbage and waste generated by industrial or domestic use. The propagation 
of technical progress has created an apparently strange situation: the trash became valuable. 
When the coal was the most important raw material of the economic system, one of the greatest economists of all 
the times - Stanley Jevons - was writing that there were no any more reservations of this resource. In our days, some 
geologists say that the deposits of the coal could have a life of many hundred years. Moreover, there are no the 
people who wants to invest in the discovery of new deposits. Great Britain closed the mining enterprises because the 
coal price was not so competitive as the prices of other raw materials. Fortunately, there is one more evidence in 
favor  of our explanation. Although the volume of the world reserves of raw materials has grown, it has not reached 
the limit of the extinction because the new discovery always base on economic decisions. The companies invest in 
geologic studies whereas such activity is profitable from the point of view of the current and future prices, at the 
level of efficiency of the present technologies. A company that sells  copper and  observes that the price of this 
metal go down does not have sufficient stimuli to invest scarce resources in the discovery of new reserves. The 
stimulus diminishes much more when  appear new technologies that recover the metal already used in the 
production of the different goods. This is the reason for which the level of the discovered reserves represents only a 
small part of the volume of the potentially usable reserves. It is a big error to establish the availability of a resource 
departing from the well-known reservations.  
At a certain moment, the world known reserves show a relationship between the expectations of the producers on 
the evolution of the market and the technological costs generates by  the discovery and the use of the resources; but 
some relationship is very dynamic. Therefore, the rhythm of discovering new reserves can accelerate or brake 
spectacularly depending on such factors. The volume of the proved resources differs fundamentally from the 
potential level. It a big error to suppose that known reserves equal potential reserves. At the same time, the 
companies are interested in concealing the  about the discovery of new deposits because such a 
reporting implies a decrease of the prices of raw materials. Another reason for which the volumes of the discovered 
deposits are under the potential level is that the modern technologies allow the substitution and the recycling of raw 
materials. For example, during a trip the transatlantic Queen Mary II recycles all quantity of  water used to prepare 
the meal or to assure the passengers comfort. Many companies recover from its activities the metals as  copper,  
aluminium or  gold. When the technology for recycling is available, the economic efficiency of the used 
developments diminishes and the stimuli for geologic discoveries diminish but this fact does not show that the 
humanity discovers resources in a more difficult way. On the contrary, the technology has developed in a 
spectacular way growing the grade of efficiency of exploiting deposits. In the XIXth century, a deposit of copper 
was economically efficient if it had a concentration of 4 - 6 %. Today the companies explore deposits with 
concentrations of 0.4 %, that is, 10 or 15 times lower. At the same time, new elements enter the category of the 
valuable resources. Nowadays the oil is a source of wars because it received the statute of resource but two centuries 
ago it was only a substance without any use. The oil became a valuable resource two centuries ago. The same fact 
happened with the coal or any other resource. The historical trends suggests that our offer of raw materials will be  
grow so that expected exhaustion could not happen in a foreseeable horizon. The hypothesis of the depletion of the 
minerals and metals is contradicted by the decreasing weighting of those in the GDP, this part having value less than 
3 %. 
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4. Techology and agriculture 
Another major fear of the experts stems from the possibility of a major food crisis. In other words, the world 
population growths too quickly, the agricultural areas become more scarce and the production of cereals, vegetables 
or fruit can not keep pace with demographic advance. Thus, every man on the planet will have a still lower volume 
of food. As argument, they present the living standard of sub-Saharan populations, where mortality is extremely 
high, apparently from a similar reason.  
The hypothesis that the agricultural have reached the limit over-exploitation is a widespread and accepted by 
many people. Fortunately, the reality contradicts it. Today, an important proportion of the planet surface is out of 
use because of economic efficiency reasons. A growing area for agricultual activities needs work and other 
expensive resources. Thus, a surface is used only under certain conditions. People do not use the land ignoring the 
cost. When the technology advances, the operating costs are reduced and the lands become a valuable resource. This 
happens anywhere in the world. For example, in Romania, a country with a reduced consumption per capita, there, 
in, 2.5 million hectares of uncultivated land (2011). Can such a country afford this luxury?  
A catastrophic food crisis is far from us. This means that scarcity is not so strong as some experts try to 
demonstrate. Every person can convince himself of  the veracity of such statements studying the data of world 
organizations such as FAO (Food and Agriculture Organization). This information indicates that the land used in 
agriculture activities has increased every year. This was possible because technological development has made 
profitable the production in less fertile soil. The emergence of new machinery, chemical fertilizers transformed the 
sterile surfaces in lands capable to provide food for a growing population.  Despite of population growth, an 
increasing part of the world citizens enjoy a food security which a century ago was the privilege of a small class. 
The advance of biotechnology and the expansion of irrigation have made possible to obtain in the same area of 
cultivated land an  increasing amounts of grain, vegetables or fruit. 
5. Conclusions 
Available data and the economic logic show that the Malthusian fear of overpopulation and resource depletion is 
irrational. The improving of living conditions has accelerated even in countries like China and India, countries with 
a significant population growth. The advance of human knowledge, research and technology represents the main 
source of mankind prosperity. Thus, the population growth and the improving of standard living can go hand in 
hand. The scarcity will never disappear but its effect on human life can be reduced.  The economic trends of last 
centuries demonstrate that between population growths, advance of science and prosperity exists a positive and 
strong relationship. 
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